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REQUIREMENTS FOR DETERMINATION OF WATER QUALITY BASED EFFLUENT
LIMITATIONS

The following information shall be submitted by the applicant for a water guality based
effluent limitation, in addition to any information required pursuant to NJ.A.C. 7:14A:

1. Type of waste (domestic or industrial) to be discharged, accompanied by an
analysis of the treated and untreated wastewater characteristics (analysis to
include chemical specific and whole effluent toxicity testing).

2. Type of treatment process and level of treatment either existing or being
considered.

3. Original U.S. Geological Survey Topographic Maps, 7.5 Quadrangle series,
showing treatment facility locations, discharge point, and the location of other
treatment facilities on the receiving waterbody within five miles of the existing
or proposed discharge.

4. Name and classification of receiving waterbody including a description of the
waterbody's existing beneficial uses.

5. Receiving waterbody analysis, which shall include:

(a) A determination of the Critical Instream Waste Concentration (IWC - see
definition below), with documentation.

(b) A water quality analysis program to be developed in coordination with the
Department and to include, at a minimum, sampling stations upstream and
downstream of all existing discharges, as well as any proposed discharge.

For guidance see the U.S. Environmental Protection Agency documents given in the
attached list. :

ination of Critical Instream W ncentration

For discharges into non-tidal streams, or small tidal streams with a cross-sectional area not
eater than 1,000 square feet at mean sea level and inflow MA7CD10 (minimum average
consecutive day flow with a statistical recurrence interval of 10 years) not greater than 10

cubic feet per second:

Q
I= __e_____‘
Qe + Qg
where I = Critical Instream Waste Concentration
Q = Effluent Flow
Q = Upstream Freshwater MA7CD10 Flow

For all other waterbodies the instream waste concentration, I, will be determined on a
case-by-case basis utilizing applicable scientific methods, including, but not limited to,
plume models and the mixing zone concept.
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MIXING ZONE IMPLEMENTATION POLICIES FOR THE DISCHARGE OF TOXIC
SUBSTANCES INTO TIDALLY INFLUENCED WATERS

Regulatory Authority

N.J.A.C. 7:14A-3.14 sets the grocedures for ca.lculatin%vNew Jers% Pollutant Discharge
Elimination System (NJPDES) Discharge to Surface Water (DSW) permit conditions.

Paragraph (k) states that:

"Water quality based effluent limitations applicable to discharge into surface waters of the
state shall be developed in accordance with 'Wastewater Discharge Requirements’,
NJ.A.C. 7:9-5 and/or 'Surface Water Quality Standards’, NJ.A.C. 7.94.

Paragraph (b) of NJ.A.C. 7:9-4.6 relates how water quality based effluent limitations are
to be included in draft and final NJPDES permits and Discharge Allocation Certificates
(DAGs). Specifically, this paragraph states, ". .. the water quality based effluent limitations
incorporated into the Final NJPDES Permit or DAC must be consistent with the

rovisions of N.JJ.A.C. 7:9-4 (including, but not limited to 7:9-4.5, 4.6(c), and 4.9).

aragraph (c)4 of NJ.A.C. 7:9-4.5 contains the mixing zone policies. Although mixing
zone requirements are determined on a case-by-case basis, the purpose of this
implementation policy is to assure consistency among dischargers while providing for
attainment and maintenance of water quality criteria and standards.

This implementation policy will also be used in the development of water quality based
whole effluent toxicity limitations, where agpro riate, to determine the instream waste
concentration in accordance with NJ.A.C. 7:94 68:)5ii(2).

Implementation Policy

The mixing zone implementation policy is based on and is consistent with the following
U.S. Environmental Protection Agency (EPA) publications:

Technical Sugg)ort Document for Water Quality-based Toxics Control,
September 1985, EPA-440/4-85-032

Permit Writer's Guide to Water Quality-Based Permitting for Toxic
Pollutants, July 1987, EPA-440/4-87-005

Water Quality Standards Handbook, December 1983

The following mixing zone implementation policies are to be applied during critical
conditions. Critical conditions are those that produce minimal dilution and/or have
maximum environmental impact on aquatic life and the designated uses of the receiving
waterbody.

For submerged outfalls using a high-rate diffuser (exit velocity greater than 10 feet per
second) chronic criteria will be applied at the edge of the mixing zone. The edge of the
mixing zone being defined as the point where the effluent plume is indistinguishable from
background conditions measured with a conservative dye. Acute criteria will be applied at
the edge of the zone of initial dilution (ZID). The ZID is the region of initial mixing
surrounding or adjacent to the end of the outfall diffuser. Initial dilution is the flux-
averaged dilution (Javeraged over the cross-sectional area of the plume) achieved during
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the period when dilution is primarily a result of plume entrainment (i.e. mixing is due to
the initial momentum and buoyancy of the plume{

For submerged outfalls that do not have a high-rate diffuser chronic criteria will be
applied at the ZID and acute criteria will be applied at the end-of-pipe.

Use of the ZID and edge of mixing zone as physical mixing zone dimensions must conform
to the following mixing zone policies as stated in NJ.A.C. 7:94.5(c)4:

iii. The total area and volume of a waterway or waterbody assigned to mixing zones
shall be limited to that which will not interfere with biological communities
or populations of important species to a degree which is damaging to the
ecosystem or which diminishes other beneticial uses disproportionately.
Furthermore, significant acute mortality of aquatic biota shall not occur
within the mixing zone.

iv. Zones of passage shall be provided for the passage of free-swimming and
drifting organisms wherever mixing zones are allowed.

Physical mixing zones that occupy less than 1/4 the cross-sectional area of a waterbody up
to a maximum of 100 meters in any direction from the discharge outlet structure are
assumed to be in compliance with the above narrative.

For discharges that are not submerged, both chronic and acute criteria will be applied at
the end-of-pipe unless site specific conditions warrant otherwise.
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PROCEDURES AND REQUIREMENTS FOR CONDUCTING WATER QUALITY
ANALYSIS PROGRAMS AND DILUTION STUDIES

Critical Conditions

Critical conditions are those that produce minimal dilution and/or cause the maximum
environmental impact on aquatic life and the designated uses of the receiving waterbody.
One of the primary concerns in defining critical conditions is stratification of the receiving
waterbody. For the purposes of this document stratification refers to salinity and/or
thermal variations which occur over a vertical profile in the receiving waterbody.

For non-tidal waterbodies critical conditions are periods of low fresh water fiows. These
conditions generally occur between September 1 and October 15.

For tidal, non-stratified waterbodies minimal dilution occurs when fresh water inflows are
at a minimum and a low water slack period during a spring tide occurs. These conditions
should occur between Septembcr 1 and October 15. Also, to determine the maximum areal
extent of the plume, maximum velocity during a tidal cycle should be examined.

For tidal, stratified waterbodies minimal dilution may occur at either minimal fresh water
flows or at times of maximum stratification. In addition to the above non-stratified
conditions the following should also be examined. For estuaries and tidal portions of
streams that are likely to be salinity stratified maximum stratification would occur during
periods of high fresh water inflows at low water slack during a neap tide. This should
occur between March 1 and April 15. For coastal waters that are likely to be thermally
stratified maximum stratification should occur between May 1 and August 1.

Water Quality Analysis Program

Additional sgcciﬁc guidance for conducting water quality analysis programs.is found in the
following publications: '

Field Procedures Manual For Water Data Acquisition, NJDEP-Division of Water
Resources. This manual is available through the Bureau of
Monitoring Management, P.O. Box CN029, Trenton, NJ 08625

USEPA Handbook - Stream Sampling for Waste Load Allocation Applications

The guidance given here represents minimum requirements for water quality sampling.
Additional requirements may be necessary on a case by case basis. Sampling must occur
during critical conditions.

Frequency of sampling shall be weekly for 12 weeks. The 12 week period need not be

consecutive as long as each sampling period contain a minimum of 4 weekly samples.

Water column samples shall be analyzed for all parameters for which a surface water
uality criteria exists (see Appendix A). Sediment samples shall be taken and analyzed for
¢ appropriate parameters during any 3 water quality samplings.

For non-tidal waterbodies, at a minimum, samples shall be taken at the point of discharge
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gxisting or progosed) and at least one location upstream and one location downstream.
or tidal waterbodies, at a minimum, samples shall be taken at the point of discharge
(existing or proposed) at high, low, and slack tides. Depending on site specific conditions,
additional samples may be required to define loads from other point sources, tributaries,
non-point sources, etc.

For an existing discharge the effluent shall be sampled and analyzed concurrently with
each water column sampling.

Dye Studies

To conduct effluent dilution studies for mixing zone considerations and determination of
critical Instream Waste Concentrations (IWC) requires the release and sampling of a
conservative tracer dye during critical conditions and use of a computer model to simulate
the movement of the effluent plume under various conditions.

The release and sampling of a conservative tracer dye is used to determine the mixing
characteristics and movement of an effluent plume in a receiving waterbody. The results
of a dye study are also used to calibrate and verify computer simulation modeis that can be
used to describe the behavior of the effluent plume for conditions not sampled using dye.
In order to conduct the study a conservative dye must be continuously introduced into the
effluent maintaining a constant concentration in the effluent. The effluent discharge rate
should be kept at as constant a rate as possible at a level that reflects the average
discharge rate. Dye concentrations in the receiving waterbody should be sampled and
analyzed in sufficient number, horizontal and vertical extent, and time duration to
delineate the ZID and the edge of the mixing zone. The recommended dye is Rhodamine
WT. Use of another dye requires that the following information be submitted 21 days
prior to the planned release ot dye:

1. Name of dye.

2. Physical characteristics of the dye.

3. Available toxicity information on the dye.

4. Concentration at which dye is visible.

5. Planned concentration and total mass of dye to be discharged
in the effluent.

Before any dye is released the appropriate Bureau of Regional Enforcement shall be
notified at least 48 hours prior to release of dye.

Metro Bureau - (201) 669-3900
Bergen, Essex, Hudson, Union Counties

Central Bureau - (609) 426-0786 ’
Burlington, Mercer, Middlesex, Monmouth, Ocean Counties

Northern Bureau - (201) 299-7592
Hunterdon, Morris, Passaic, Somerset, Sussex, Warren Counties

Southern Bureau - (609) 346-8032 :
Atlantic, Camden, Cape May, Cumberland, Gloucester, Salem Counties
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‘Computer Models

There exists several models developed for USEPA that simulate effluent plumes from
submerged or surface discharges. The following are the minimum data requirements to
use the models: :

Ambient current speed and direction Outfall characteristics

Number of ports

Port effective diameter

Port spacing

Port orientation

Discharge depth

Effluent flowrate

Density gor salinity and temperature) of effluent

Density (or salinity and temperature) gradient in receiving waterbody

For submerged outfalls the following USEPA models are available:
PLUME, OUTPLM, DKHDEN, MERGE, LINE

For surface discharges the following USEPA models are available:

- PDS, PDSM, MOBEN, PSY
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Recommended Locations for Sampling Program

1
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Nonpoint
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Upstream Boundary
Point Source
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Mouth of Tributary
Upstream of Tributary
Downstream of Point Source

(at O2 Sag Point for D.O. Analysis)
Upstream of Nonpoint Source

Downstream End
of Study Area

. Downstream of Nonpoint Source
. Downstream of Study Area
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The [ollowing EPA documents can be obtained from :
Technical Information Service (NTIS),
(703) 487-4650.

Springfield, VA 22161,

National

5285 Port Royal Road,

g,

TITLE EPA NUMBER NTIS REFERENCE
NUMBER
Technical Guidance Manual for Performing Waste- EPA 440/4-84-020 PB8S178936
load Allocations - Book 11 Streams and Rivers -
ﬂChapter 1 Biochemical Oxygen Demand/Dissolved
Oxygen
Technical Guidance Manual for Performing Waste- EPA &40/4-84-021 PB8S178944
load Allocations - Book 11 Streams and Rivers -
Chapter 2 Nutrient/Eutrophication Impacts
---------------------------------------------------------------------------- r----—---.------------~--
Technical Guidance Manual for Performing Waste- EPA 440/4-84-022 PB86170628
load Allocations - Book Il Streams and Rivers -
Chapter 3 Toxic Substances
[Technical Guidance Manual for Performing Waste- EPA 440/4-84-019 PBBS178928
load Allocations - Book 1V Lakes and Impoundments
- Chapter 2 Mutrient/Eutrophication Impacts
Technical Guidance Manual for Performing Waste- EPA 440/4-84-023 PBRS178951
{oad Allocations - Book VII Permit Averaging
Water Quality Assessment: A Screening Procedure EPA 600/6-85/002a PB86122496
for Toxic and Conventional Pollutants in Surface and EPA 600/6-85/002b PB8S122504
Ground Water - Part | and Part !l (Revised 1985)
Technical Support Document for Water Quatity- EPA 440/4-85-032 P886150067
i8ased Toxics Control
Initial Mixing Characteristics of Municipal Ocean
ischarges
Volume 1 - analytical solutions and descriptions of EPA 600/3-85-073a PBBS137478
the five models: PLUNE, OUTPLM,
LINE, MERGE, and DKMDEN
Volume 2 - FORTRAN IV program listings of the S EPA 600/3-85-073b PBBS137460
) mode(s .
IBM-PC compatible diskettes containing the S models PB86137486
Handbook - Stream Sampling for Waste Load EPA 62576-86-013
Allocation Applications
Tievised Section 301(h) Technical Support Document EPA 430/9-82-011
NLI 001 2403



APPENDIXA-NJ SURFACE WATER QUALITY CRITERIA (ol values inug/l uniess olherwise noted)

AQUATIC UIFE PROTECTION AQUATIC LIFE PROTECTION HUMAN
WPARAMETER FRESH WATER SALT WATER HEALTH INOTES
Acule 1 Chronic Acute ] Chranic PROTECTION

Volatile Compounds

ACTolein 320 h?

Acrylonilrie 0.059056779 e

Benzene 0.149644914 h1

Brs {Chloromelhyl) Ether

Bromoform see Holomelhanes

Corbon Tetrochloride 0.3562246654 hi
Chiorobenzene

Chiorodibromomethone see Holomethanes

Chioroethane

2-Chioroethytvinyl Ether

Chiloroform 5.666618629 hd
[Dichiorobromomethone

JDichiorodifuoromethone

1,1-Dichloroethone

[1.2-Dichioroethone 0.290533586 ht
1,1~Dichioroelhylene 4.812414064 ht
1.2-Dichioropropane

1,3-Dichloropropylene 0.193188718 h4
fihylbenzene 3026.183844 M4
JMeibyl Bromide 48.06277587 ha
Methyl Chionde see Halomethones

Melhylene Chioride 2.492628053 n
1,1,2.2-Telrochloroethane 0.17 h2
Telrochloroethylene 0.388220718 h1
Toluene 9808.895654 h
1,2-Trans- Dichioroethylene

1.1.1-Trichloroethone 127.1852288 ht
1,1.2-Trichloroethone 13.45324627 hd
Trichioroethylene 1091437412 X
Trichiorofluoromethone

Viayl Chioride 0.083017659 X
Acid Compounds

2-Chiorophenol 170.24174 h?
2.4-Drchiorophenol 3090 h?
2.4-Dimethyiphenol

4 6- Dwilrg-0-Cresol 134 h2
2.4-Dnitropheno! 69.65815262 [
2-Nilrophenol See Nilrophenols

4-Nilrophenol See Nilrophenols
[P-Chioro~M-Cresol

Penlochiorophenol exp{1.0050H-4.83) | exp{1.005pH-5.29) 13 19 1013.758146 a2.M
{Phenol 2090488278 [
r_u ,6~Trichioraphenol 1.176470588 h4
Base/Neutrol Compounds

Acenaphihene 1 1

Benzidine 0.1 0.1 alh)
JBenzo {a) Anthvocene see PAH's

Benzo {0) Pyrene see PAH'S

Benzofluoron(hene

Benzo (ght) Perylene see PAHS

Benzo (k) Fiuoronthene see PAHS
185 (2-Chioroethoxy) Methane

35 (2-Chloroeliyl) Ether 0.031120309 h
3/15/%0 NLI 001 2404



APPINDIXA-NJ SURFACE WATER QUALITY CRITERIA (ofl voluesinug/lunless olherwise noted)

AQUATIC LIFE PROTECTION AQUATIC LIFE PROTECTION HUMAN
PARAMETER FRESH WATER SALT WATER HEALTH ENOTES
Acute Chronic Acule Chronic PROTECTION
Brs {2-Chiororsopropyl) Eiber 3.7 h?
Bis (2-Eihiyhexyl) Phholate 1.757469244 [0
4-Bromophenyl Pheny! Elher
Bulyl Benry Phiholole
2-Chioronophtholene
4-Chlorophenyl Phenyl £ ther
Chrysene see PAHS
Dibenza {a.h) Anthrocene see PAH'S
1,2-Dichiorobenzene 2549.33514 hl
1,3-Dichlorobenzene 2654.555075 hi
1,4-Oichlorobenzene
3.3 -Dichlorobenzidine 0.01 h2
Diethyl Phiholole 21216.40736 Y
fOxmethyt Phihalate 313000 h2
J0i-N-Butyl Phtholate 3257.70797 4
2.4 Dinitrololuene (A} h?
2.6-Dinilrotoluene
Di-B-Oclyl Phihalole
11.2-Oiphenythydrozine S
(o3 Azobenzene) 0.040474594 t
Flvoranthene 42 h2
Flyorene
Hexachlorobenzene 0.929614874 )
Hexochiorobulodiene 6.937321302 h4
Hexochlorocyciopentodiene 206 h2
[Hexochioroethane 2.729204437 [
Yindeno (1.2.3-cd) Pyrene see PAH'S
/S0phorone $200 h?
Nophthalene
Nitrobenzene 15.95018786 hé
N-Nitrosodime!hyvlamine 0.000686217 h
{N-Nitrosodi-N-Propylamine 0.004926036 hd
N-Nilrosodiphenylomine 4953437686 h4
Phenanihrene
ene see PAH'S
1,2.4 -Trichlorobenzene 30.64574973 hi
Pesticides
Aldrin 0.0019 0.0013 0.000000135 0J.h
-8HC 0.003905487 h
Belo~BHC 0.0163 h2
1Commo-BHC 0.08 0.004 0.738137083 0J.h4
{Detto-BHC 1 1
[Ctordane 0.004) 0.004 0.000276839 o3ht
4.4°-007 0.001 0.001 0.000587564 o3.nd
4.4°-D0E 0.000174699 h4
4.4'-000 0.001384603 [
Deeldrin 0.000135219 [
ndosutfan, lotol 0.056 0.0087 0.932030546 ol.n4
{Alpho- Endosution
JBelo-Endosution
[Endosution Sulfate
|Endrin 0.0023 0.0023 0.629383205 3.
JEndrin Aldehyde I |
JHeptochlor 0.0038 0.0036 0.000207962 o)
‘plochior Eporide 0.003460405 hd
1 B-1242 See Tolot PCB's
3/16/90
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APPENDXA-N J SURFACE WATER QUALITY CRITERIA (ol volues inug/l uniess otherwise noted)

AQUATIC LIFE PROTECTION AQUATIC LIFE PROTECTION HUMAN
PARAMETER FRESH WATER SALT WATER HEALTH INOTES
Acule Chranic Acute Chronic PROTECTION
T IPCB-1254 See Tolo! PCB's
fpCe-1221 See Tolol PCB's
|PCB-1232 See Tolol PCB's
PCB-1248 See Tolal PCB's
PCB-1260 See Tolg! PCB's
PCB-1016 See Tolol PCB's
Toxaphene 0.013 0.005 0.0007 30194 o3.m
Metals, Cyanide and Total Phenols
Antimony. lolol 12.21031647 [0
Arsenic, irvolent 360 190 69 36 a2
Arsenic, lotol 0 h))
Beryilium, lotot 0.0068 h?
{Codmium, lotol Hordness Dependent-See Appendix B 4 9.3 10 oZh3
|Chrormwum, trivolent Hardness Dependent-See Append B 02
{Chvomium, hexgvolent 16 1 1100 50 02
{Ctwomium, tolal 50 h}
1Copper, tolol Hordness Dependent-See Appendix B 29 02
Leod. folol Hardness Dependent-See Appendix B 140 5.6 0 a2.h3
Mercury, tolal 24 | 0.012 2.1 0.025 2 02.h)
Nicke!, {otol JHardness Dependent-See Agpendix 8 75 8.3 §16.1570158 a2t
Selenrum, {olol 20 5 300 N 10 ol.h}
Siver, {olal 4 2.3 0 a2.h}
Thollium, totol 13 h?
Zinc, lotol Hardness Dependen!-See Appendix 8 85 86 02
Cyonide, tolal 22 5.2 1 767.5056068 h
'Iolol Phenols
Convenlional Pollutonts
[:Biochemicd Oxygen Demand 1 | | 1
Tolo! Suspended Sofids - mq/l 25 - FW2-1P, W 40 - FW2-NT
H ~ siondard unils 6.5 lo 8.5 for SL ond FW2 wolers, noturol pH condilions for SC wolers al
fecol Coliform
O ond Gregse
Non-Conventional Poliutants
Total Organic Nilrogen
Totol Orqonic Corbon
Chemical Oxygen Demand
WM Oxygen - mq/l Nol less thon 7.0 of ony time fw2 - TP [}
24 hour overage nol less thon 6.0. Nol less thon 5.0 ot ony time w2 - o)
24 hour averoge nol less thon 5.0, but not less thon 4.0 ot ony lime. w2 -N o)
Hﬂo( less thon 4.0 of ony time. €2, Tido! portions ol
of FW2-NT (ribs
lo Delowore R, be-
tween Roncocos Cr
ond Bxy Tamber Cr
nchusive
Nol fess thon 5.0 ol ony time SC o)
Not less than 3.0 ol ony time St 0l
Totol Dissoved Sokds ~ ma/i FW2 wolers - 133% of bockground up to 500 mg/t o3.n3
1 oluwre
Chloride - ma/i 230 h)
IBromide
[Ohiorine Produced Oxidonls
| {Tolol Residuol Chiotine)
lor

—

3/16/%0
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APPENDIX A -N J SURFACE WATER QUALITY CRITERIA (all volues inug/lunless otherwise noted)

PARAMETER

AQUATIC  LIFE
FRESH

PROTECTION
WATER

AQUATIC LIFE PROTECTION

SALT WATER

Acule

.

Chronic

Acute

Chronic

NOTES

{Ammonia {os N}

FW2-TP.IM - 20 ; FW2-NT - 50

a

Flouride

{Nitrate-Nilrite {os N)

Pelroleun Hydrocorbons

Tolol Phasphorous (os P)

FW2 walers — lakes,

ponds, reservors ~ 50,

streoms - 100

0

Sutfote (03 SO4) - ma/l

230

h3

Sutfide (as S)

Sutfile (S03)

Surfoctonls

Totol Aluminum

Tolot Borium

Tolal Boron

Total Coball

Tolol ron

Tolo! Mognesium

Tola! Molybdenum

Tolo!l Mangonese

Tolal Tin

Totol Titonium

Tolol PCB's

0.014

0.03

0.000244141

olhim

Totol PAH's

0.0028

h2

Tolal Nilrophenals

70

h2

Toto! Holomethanes

0.18

h?

Dioxin

2.3.7 8-Telrochiorodibenzo

~P-Dhoxin

HUMAN
h1 - A280 Chemical

HEALTH

h2 - EPA 304(o) crileria
h3 - NJ Surface Water Quality Standard
h4 - RIS updaled criteria

NOTES

3/16/%0

AQUATIC

LIFE NOTES

al - AQUIRE updoted crileria
a2 - EPA 304(o) criteria
a3 - NJ Surface Water Qualily Standard
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APPENDIX B - FRESHWATER AQUATIC CRITERIA FOR  HARDNESS DEPENDENT METALS 1IN UG/L

)

RECEIVING WATER HARDNESS, mg/1l as CacCO3

2408

201

NLI

50 60 70 80 90 100 110 | 120 130 140 | 150 160 170 | 180 190 200

CADMIUM
Acute 1.8 | 2.2 2.6 30|35 39 44|48 53 57|62 67 7.1|7.6 8.1 8.6
Chronic 0.66 | 0.76 0.86 0.95} 1.0 1.1 1.2 |13 1.4 1.5] 1.6 1.6 1.7} 1.8 1.9 2.0
CHROMIUM, TRI
Acute 980 | 1100 1300 1400 | 1600 1700 1900 | 2000 2200 2300 | 2400 2600 2700 | 2800 2900 3100
Chronic 120 | 140 150 170 | 190 210 220 | 240 260 270 | 290 300 320 | 330 350 370
COPPER
Acute 9.2 | 11 13 14 16 18 19 21 23 24 26 28 29 31 32 34
Chronic 6.5 | 7.6 8.7 9.8 | 11 12 13 14 15 16 17 18 19 20 20 21
LEAD .
Acute 34 43 52 61 71 82 92 | 100 110 130 | 140 150 160 | 170 180 200
Chronic 1.3 (1.7 2.0 24|28 32 361)}40 44 49|53 58 6.3/|6.7 7.2 1.7
NICKEL
Acute 790 | 920 1000 1200 | 1300 1400 1500 | 1700 1800 1900 | 2000 2100 2200 | 2300 2400 2500
Chronic 88 | 100 120 130 | 140 160 170 | 180 200 210 | 220 230 250 | 260 270 280
ZINC
Acute 65 76 87 97 | 100°- 120 130 | 140 150 160 | 160 170 180 | 190 200 210
Chronic 59 69 78 88 97 110 110 | 120 130 140 | 150 160 170 | 170 180 190

5/16/90 Bl




